Formation of an aggregated alginate construct in a tubular perfusion system.
Tissue engineering strategies are often limited by in vitro culture techniques of three dimensional scaffolds. Here we develop a method to form an aggregated cell-containing construct in vitro in a bioreactor system. Human mesenchymal stem cells (hMSCs) are cultured in individual alginate beads in a tubular perfusion system (TPS) bioreactor and then aggregated to form a single large construct. Mechanical evaluation of this construct demonstrated that aggregated alginate constructs (AACs) made from beads with 2.15 mm diameters had a Young's modulus of 85.6±15.8 kPa, a tensile strength of 3.24±0.55 kPa and a yield strength of 1.44±0.27 kPa. These mechanical properties were shown to be dependent on the bead size used to fabricate the AACs with smaller bead sizes resulting in stronger constructs. Analysis of metabolic activity revealed that hMSCs encapsulated in alginate exposed to AAC treatment sustained metabolic activity while live dead staining indicated cells remain viable. These results demonstrate the formation of AACs in the TPS bioreactor as an elegant method to create tissue engineering constructs in vitro.